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According to Rule I, we may predict that naphthalene will dissolve to a
limited extent in either ethyl alcohol or glacial acetic acid. A selection of the
most efficient of these two solvents would be difficult without actual experi-
ment. The dielectric values, however, indicate that acetic acid will prove
superior. Explain. On the other hand, benzene and hexane differ only
slightly in dielectric constants. Since benzene is very much more closely
related in structure to naphthalene than is hexane, we find that the solubility
of naphthalene is considerably greater in the former solvent: Rule I takes
precedence over predictions based upon dielectric constants.
Problem 2.—Look up in Scidell, "Solubilities of Inorganic and Organic
Compounds," 1919, p. 136, the solubility of benzoie acid in various organic
solvents. Compare these values with the corresponding dielectric constants.
Although the two common solvents, *chloroform and carbon tetrachloride,
are very closely related in composition, the table of dielectric- constants
suggests considerable variation in the solvent powers of these two com-
pounds, which prediction is in agreement with actual experience. In many
instances, chloroform exhibits an unusual solvent power. This is especially
noticeable in the solubilities of some of the well-known alkaloids, such as
atropine, quinine, cinchonine, quinidine, and hyoscyamine.
The Second Rule of Solubility.—As we go higher in a given
homologous series, the members become more and more, in their
physical properties, like the hydrocarbons from which they may be
considered as being derived. It should be noted that this statement
is very broad in its application; it refers to physical properties
in general, whereas in our discussion we require only a limited
application to one physical property, that of solubility in the
inert solvents.
Figure 1 illustrates the application of the rule to the solu-
bility in water of the aliphatic mono-hydroxy alcohols and mono-
carboxylic acids. Beyond the members possessing five carbon
atoms the solubilities of the oxygenated derivatives rapidly
approach those of the hydrocarbons.
Many other illustrations of Rule II, together with numerical
data, will be discussed in the latter part of this chapter in con-
nection with the development of the solubility table.
The Third Rule of Solubility.—Compounds of very high molec-
ular weight exhibit decreased solubility in the inert solvents. This
is true eyen when the solvent and the solute are in the same
homologous series, provided that there is sufficient difference in
molecular weight. For example, low-boiling ligroin will not dis-
solve solid paraffin in all proportions. Similarly, acetic acid will
dissolve stearic acid only to the extent of about 5 per cent at 20°.

